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A Study on Trade Models Under Imbalanced Resources Using
Linear and Integer programming

AN - MU - TRE - H2FM) - FTA)

Donggil Kang - Nakyeong Sung - Yunhwan Cho ‘- Eunjin Choi - Namsuk Cho

ABSTRACT

Creating the maximum effect at minimum cost is the basic principle of the economy,
starting from the law of scarcity. In other words, it is an economic principle aimed at
achieving the maximum effect at minimal cost or sacrifice as an economic act to
obtain maximum satisfaction by using limited resources reasonably. In order to use
limited resources reasonably, a ‘trade’ process for resources between countries,
companies, organizations, or individuals holding resources must be accompanied. This
study presents an optimized trade methodology that can create maximum value in a
specific situation where resources are disproportionately distributed among the various

situations in which trade can occur as above.

Key Words : Trade Model, Optimization, Linear programming, Integer programming,
GAMS
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A Study on the Development Direction of Future Challenge
Defense Technology R&D Project
- Focusing on the Application of the Product Design and
Development Process -

st - DS

Sindong Jang - Jungmok Ma

ABSTRACT

The Future Challenge Defense Technology R&D Project is very important since it can create
the foundation for the development of a new concept weapon system that will change the game
of the future battlefield. The biggest feature of this project is that it is not based on the
requirements of warfighters. While creative and challenging technologies that reflect current
technological trends can be developed because they are not bound by specific needs, there are
also concerns that the developed technologies are only useful for development agencies rather than
reflecting the needs of the military. In order to allay these concerns and strike the balance
between new technologies and requirements, research on institutional methods that can serve as a
bridge between the military and task-performing organizations is needed without compromising
the speed, creativity, and challenge of technology development.

Under this purpose, this paper reviewed the current development system and derived the
direction of development by applying the product development process to the Future Challenge
Defense Technology R&D Project. The product development process is a systematic approach
used by private companies to develop new products that meet customer needs in a
technology-driven competitive structure. The suggested development direction can help the
working group and researchers to enhance the quality of the Future Challenge Defense
Technology R&D Project system.

Key Words : product design and development process, future challenge defense technology, 4th
industrial revolution, defense R&D innovation
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Way to Calculate the Accuracy of Artillery Fire to Achieve the
Required Damage Rate

g

D141, AP

Minsung Park, Kyungsoo Kim

ABSTRACT

Monte-Carlo simulations have been used as a tool for making decisions in unpredicta
ble situations. Because of the indirect fire method of the artillery weapon system, Peo
ple vaguely think that higher the accuracy of Artillery fire, the more damageable to t
he enemy. However, even if the projectile with specified accuracy is fired, the damage
to the enemy may vary depending on the way how the target is placed. Therefore, th
is paper calculates the general accuracy of the artillery fire by using Monte-Carlo sim
ulation to achieve a specific damage level considering position angle of lengthy side of
target. In the specified accuracy of the artillery fire, the damage rate was varied acco
rding to the position angle of longer side of target. And to overcome this problem, th

e general accuracy of the artillery fire for the required damage was calculated.

Keywords : Artillery Shell Accuracy, Range Error Probable, Deflection Error Probable, Circular

Error Probable, Damage rate
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Cyber Threat Analysis for Voice Recognition-based Commercial
Services

Of

SN - 2H32)

Cheonho Hong - Youngho Cho

ABSTRACT

ASR(Automatic Speech Recognition) technology is greatly attracting attentions in the era of
the 4th industrial revolution and will be widely adopted in various fields of defense and military
area. Meanwhile, concerns about cyber threats on voice recognition-based (or speech
recognition-based) commercial services without ASV(Automatic Speaker Verification) are also
increasing. According to existing studies on security of ASR techniques, researches on devising
and advancing ASR techniques are being actively conducted, but researches on attack models
and scenarios against voice recognition services are not being conducted in a variety and depth.
In this study, we propose a formal attack model with three steps against a common voice
recognition—-based commercial service, conduct experiments to show that the proposed attack
model implemented by using a synthetic voice tool (Prosody) can partially control commercial
services (or systems) auch as Al speaker, air purifier and a silent vacuum cleaner connected to
the Al speaker, and a commercial vehicle. We also discuss possible cyber threats based on the
experimental results. Consequently, we inform the seriousness of such cyber threats on
ASR-based commerical services when they do not have appropriate security countermeasures
such as ASV.

Key Words: Automatic Speech Recognition, Automatic Speaker Verification, Speech Synthesis, A
I Speaker, Cyber Threat Analysis

=2 20213 118 112, AAR @ 2021 119 30, AlRfERE : 2021E 12€ 20
D=digha HFe s s/A A 544 A
)=l AFE /A AR 54 Fdulgs / w2 A2 Corresponding author)

33



W oEE
o
%ME_O ﬂ@ddﬂﬂrﬂ%
M ﬂwwﬁ_.axo
‘I‘I wAOL.\QILL
= N oo ﬂmlzo ol ey
et or g oW e A g0
ﬂ_wﬂﬂmﬁ WWUWOF ‘oowujlﬂe = T
Jl X o#a o ﬂn_/l ‘w MlL = OE
g %cﬁm«%ﬁaaﬂﬁbi i}nuqof
1‘_/|E ﬂ.moT%Fﬂvlzoﬁ_.q”.rﬂo_ m KR o
N " E 5 %F%ﬁﬁ 5 N e _J_l_maa
hN —~ EEE o © f]yl jo- O
e Rog = B o ma1501rj g T
® % x4 EE L B (i < M TR
—_ — =l 0 L =
4 Mmﬂﬁge&b%aw oﬁﬂow_eﬂﬂr . D6 S
= vﬂma>uaLAﬁjﬂow J,:_%é 3\ R %%%@QH T T
) oéwmﬂ%él%EA ~ oo T = T ﬁeﬂgaHL ﬂyogﬁa
mels ) Aauuaio7 s dﬂ.@ﬁanuﬂ T 2 %,muﬂpuéﬁ_.;& ﬂowoﬂp' 2
g ojp = . o =K = 20 N Ly A S, =< Jo ™ iy ol 7o°
Nrﬂ .. :ioﬁamg*o#o S,Dlmﬂ B N_ulo d71zo1_| .dl.]]Po
n.l‘uﬁr‘D!o BT T N —_ ) S — 1#57 % AAEH
) %ﬂ.marw;iﬂg% 2= S e D mwﬂloﬂ@ il
@%maﬂmﬂyﬁﬁ _:mrﬂz? o 2 o £ R A > 7Eﬁﬁ:fwf
AqEEEOrmHO‘uIUNO,OlE@%H HO.WNA.IMWE@U O#E‘Mlﬂﬁ J(M%#J%OMJAIIHE‘W\_H‘”MEEOWOL
—_ [oN ,|.,| . — f s
xeé}oﬁge,lodrdl o .5 = ‘H.zgu @ﬂ_?
> ~ J.H1r1 K Ry o é&ous] il ~
mﬂu,ﬂ];lm_,.ﬂlx&:vszrmoamﬂrﬁ@ﬁ% Hoanu_lﬂmmwio“dr;lﬂu%&o
w T 2 g E o E o = o = o O
ALY dlgﬂr B = ogr O ¢L%ﬁ§ oroﬂmr.g
N o7 Y ,W_l U T B._L o oH :.L = oW — T — ™~ — eﬂe —~o X s _—
zoo4£a_.ﬂa W E]Eﬁmﬂoﬁw_ ,Eomnﬂxowwﬂonznﬂoo*ﬁﬂ@]ﬁuV
]Ltﬂqon‘wru”pmﬂtﬂﬂ_. ﬁﬂﬂﬁﬂ_.@ﬂﬂuiﬂ_oloﬂoﬁAﬂoaamolﬂw %WOLMM
e = g - Kl )
_,ﬂ_;omﬂﬁuAL.mﬂL&rﬂn:lodﬂl Eﬁloiﬂﬂrl‘%ﬂ%uyul7ql|qurdﬂux1Z5,Dl
le%ﬂAwo%mo7aovﬁ o %ﬁzcgo%EEaiM%Jéoa,k
4ﬁﬁ7ﬂa4(d|1r \/_ro T 4 oo o - K %A]ﬂﬂﬂux
W L e s P & 4 7o 5 = o W N oy P < T il
=0 o N ) ~ w S EIR dJp = ~o i © b e
xﬂuLoﬁaUX7;ﬁ A]r,oﬂu = O1Alo_1ww_ ﬂﬂﬁxoﬁumﬂﬁnﬁooﬁ.ﬁﬂa
S i ] a@.%soﬂwf% clS > = T = R
M o~ O ﬂ]mw5 ' By — T do Ko 3 g e o
o o jant 98} ‘I,Ur,t ﬂé 501,. ,ﬁ,Ll Lf
; = . NIM:F.M].Q ! Oﬁﬂwe Hom,ALl = Nl,mﬁﬁeﬂ
%@H%km&n e .mBmJ OmmbfgﬂoﬂfraejMEWr Bk R o
o %}éu}ﬂﬂ1m;rmmwo}ﬂwo/oa 4w % Syt E
80 = or o il X ‘;bmux_ ‘51‘0| % % SERE Tﬁ A_M X N X7 < Z.o &o o’ L ,ﬁ aﬂu :l
K zrqﬂOA_z.oﬂ N & T B mehwr13£1 c3 = ﬂumiﬂooﬂﬂ
. _._._._h X ° TK oo il H= (72 0 o \° rOlcey o M\.. 3 T T B | oF
LéJln_rmo —~ % = N _ o/lu AonTLu ) A ~ MH_}.
ol < flﬁxl,a IA@cQ% quﬂA9ourmL X " X % _f%11l¢
o= waﬂAMLEEAﬂ g do EM%_W%.MO Momoﬁ % = lvﬁuﬁﬂd‘7axu
0 ) DLI]7 o — o;.1 =0 _ ‘Xo‘l — J,_
i i ﬁﬂ.mﬂi_.,mo@.u% WHWSA X ﬂxlg._o =) o ?mm_ﬂLM Ky = .ﬂoﬁo% e N Zen%%
= (4 aﬁ%1ngﬁ FE ol © oo 5 o q 8 w T Lo =
R Aeﬁ}.m@1Aé,40Aol of . E o w A g p
REm m@iaawﬂmﬂW1 2mmﬂ@qwavg%L@E@m
<5 W 3 T e = }]EﬁeUrn_mLfo@o Ny AﬂﬂﬂrmxATsaATﬂo%
monqgmliy_/ 3%1%&#4% T o dlo =
— LO.F = e T X o ~ _ ie) o - 0 Bl ﬂAro < ™ ° ~ v EE © N EE
T < ]M_aﬁA uLoo..A ﬁ ]1415.&._%A = ot
(oﬁadﬂﬂioT QT ﬁﬂ:@o 1.&.]4 9|7ﬂr.4
drom iy s . . e X Y = < = o %0
X = X OMd!T_ ny T X no= oLL.
RS MEE #ﬂ%%1@@mximkmn
& R X — OAA_E
‘mo,lﬂ‘lgl Oru ~ O ,,.DJ;O o
oll‘x ol 1_.1J_n_u =y o ~ p L
o AR H o N w2 AMU o= o o] .3 ojn A " _]ﬂ
W < _lerhﬂq ~ L%x
‘.ﬁ‘_u_ma i o X = KA O_ ~ ol \UI: e .
N \_u_Xl.ALvM,W_r\_ =0 ﬂno;o,mvl
1M oo w2 ol G o
Aoﬁltr1ua H
\_ﬂﬁﬂogﬂﬂ:ﬁc OM ,I‘NL
3T EIAEO
o £
i
)A

34



AOolAl JIgtel A= AMHIAN CHEH AHOIH I8 =4
2. H{AEXA T 2 o2 ATES 54U FA AA Y ®BeE FHopd
I FAHolHE FHstal Aests Aol
A A ool IR FE E 2ol
21 %6'0_'&! 7|$ H] A 2] 3) O 2] o)l Al o] = okA L Hl
UOH :LE]—?— EOL.—I’] H“‘IUE 0:“0
o ] S0 ol
BN s eldszl S AL 207 g g gg gl we 9752 dE
[e] > = O
of AU B A AaE AYdn. &4 Aol A7 tpoy 7o)
o)Al o Algk O 2] 0] A o] EA . -
A4 Abgheh S40A 717 B el 2t Nicholas Carlini 5[8] Also] <143}
o, F2 A F4& T FERAG 2] B3 oolo] wWaoe odld & 9l
gl B gHoR 494 Auzas e
RES HAFHA FA7IHEES AW
¥ ¥ ./_\.01 §‘_]: ] ko | /\17‘5‘:41 (e} .
212 Listening bl ] I . ] .
guo ¥ ) Takeshi Sugawara 5[9]= Al 23|79
. [ e[ ] wRAlE 1] AW A7) A A 2 | (Micro-Electro
___/

[ 88 oomn| sonaking |ums  Tinkng Jeses[fizmen)
m

< 1> Al ALA 22 &

==
SEL

<a" 1> Al 29A9 2 2 5F
L= A R ] P o B I s
Al 23977} 9b&-stoh, Al 29 A = 9449
Ae o] 2z AFEALE]
A =i Az ALE 7744 9
= Al *4717} A2 stA Hrt
Soll A FEE FE3
AEE wt
ATl AL
S T3 gAY
oAM=
H (Natural
A%
el gt 4
=9 o8],

=9

u1o w224 o

o o, M

HoAN 2 o
oo ilV‘l Y 1 o
o ot >,
= FUIO - ug‘_{ :4—
© (o, o
o S
i =

%0 fo

ls

i

ool oo

R ol
ofl
&
(ol
o
X
)
£
o
i

dawn A
Language Understanding: NLU) X%
A (Text to Speech: TTS)<
¥ 54 Al 29AE F9

e
2

°]

of

r

Apol figdel w3k 7]

Mechanical Systemsi MEMS)e] o] A

Wel weswA $4EIS ANsE A
Fao] Exo] Wels He PHow ol
A dol gEste WHolE ANty 4%

H= s A7 ol
Ji-seop Lee 5[10]-% STRIDE(Spoofing,

Repudiation,

ol

Tampering, Information
Disclosure, Denial of Service, Elevation
of Privilege: STRIDE)¢} LINDDUN
(Linkability, Identifiability,
Disclosure, content Unawareness,
and consent Non compliance: NINDDUN)
5 9% 29 Hgstel Al 29A9
wory HrkE Agsac. Fees s

Information

policy

w404 AN2"lE ARAR I =E2He
ARG AREARE AR he] & - FAE =
HF s Sl FAATE FEAE B
2 A% F Udes THstden, S5
st Weto g QIFA B s A&
= #4% ds WS AlASA T
Massimiliano Todisco 561
ASVspoof 2019914 2=F% I3 o2 HH
ASV AAE ®B35str] 93 fs&As vt
Hate A5 JAPgPgon, 23 A



iof
30
Ki

__Q
e
10

R

=
=

37 of

o] &3}

=
=

Prosody[12]

A A oleh

oo

—r

—_—

0
zel

ofn
o)
%0
N
Ho
)
—_

N
Ho

)

™

At

A A

A H] 2o

ojn

SE mie

T SATHI3, 14].

ki3

=

A A ARkar 9l

R| 43

o))
i
al 7

o7

1EHHI

== K
= Bl
)
_m_ﬁ £ ko Ar
e Mo
Fx_m JanH ._
a8 RsM il
Be / 5 =
pi ol
o
il
m
&r
: Ao
7K &
&0 0
i
\Y4
oo o op K| o
N~ o
vV x SYE
— TP 2w
2N e E
- w || 2|2
) 2|2
Oo ﬂ.EH D,* D <0 aio s
T T o =
| Ho Zoomr
OL —_— el _:O WE &
m_ﬁ MW i 1 U
o M G2 =4
X <o o o
%ol ® O =
%o - %o 5O =
M oop T g
o 9 = + ar
T W of B gy 7
=0 %o

[=1]
=

NUIAO CHEE 3A2

Al
]

M0

g 2> 8

3.1 &4 AU

3 A

o]

Auz Ak AbelH

-
7

Ho
)

W

% 2

R mo

= %

BP 75

S o

o W

T o]

B
Y

CLECS

T ar

T e

i
X

)

= O

A= Ak

JX;O

—_

N

™

oy

%

-

o

rJ

KA

3

,mﬂ

el

B

G

T o

w5

il
<]

Jl
<r
o
70

olp

<™ 3>e

i
X

T
Ho

INE

1A NA &

<
S
=0
el
e B
= |
- @ |
BO |
=
ol
o |
= P
— T
o]
A
o ™
w Bl
o
2 0
ToR
iy %O
-y ojn
ﬂwo
m ™
<]
T |
T
~ X
o o
TR
Mo ofn

AMEIA S3 Altel2

8 4> SaoiA

<

e

o

36



O K
10 oguklowrz_%
6D & N = . B0 m.‘ T
o o R E o L i 5]
= ajo O mw A BL 3 25 . E _ T ol o X "Wy T
D ' e 3 R ; =0 —
S ,N_l ﬁAm ﬁe Wﬂ o o oy uir E w ) & ol o ojn m_r,mw L o ﬂw B3 = o= o]
| =57 oo o - I %%%@11& T B Mo - wF
0. _— ~ =3 —_— N —~ 0 LA T NI~
wl T lE R a M Koo 3 GO PR s R T B
_ A L AR o RO G SR
il N =z ; ¥oom o g W Aowrmﬂo%@iaoo
3= QRE o8 C_D: R I A T kA ﬂﬂ% e
| @3 N g F Ll m o P w T W M T o
00 < Mo Jo = e, S 7 o8 © o T E o o 7 Al w ok o @
L AT o N & - (R w O R ™R T F oo E o - o
I = > i A m v R BT 2 L NI
a1 mw 2 o ~ 3 G nt = Umm A & T W o oF oy SIS = N zm
ol st n- — B0 B © ) o mo 2 =y — o o 8 X v N~ -
2o B UCIS 5 0 = = T C o oo z T
X L e s M - & o o ¢ T o m of B o o) o o T
< X - o d_ﬂ X Z0 \ ™ X! = = I ~ =0 < &0 7o o X Eo
g e %ld.% =0 = ~ > e o s o Ol I~
ol 2 o~ N = 3. T e = N < AR il o dp X
0 o) X R s o o vmm £z b o %O = oo ]~
oo o w = = . w F B ™o E NP =50 W o~ 2R W
e G I D w5 > mESN®
- - s BEstBIIsz
oo Wy B kR o R HAT.ﬂzowl.ﬁ@(luwﬂwﬁﬂmﬂé
@g%ﬂigﬂréﬂﬂﬂﬁv M R S
podilicgmry, THE BT
lurimoMN © T o) T I B ol T SN
M < MM - |- oln 5 w5 N A,Dr_l o8 Mo o) R HY Wu Moar m Zo
= _ g o —_ umo L.E ‘_I r_ﬂ ~1
Wﬁ%ﬂ%%@ﬁﬂ%ﬂﬁ% mﬂwoﬁu@@ HWB,@.JW AEEEE
T B EMX%E%M% FCH 5D g 2 Blie: M
_ LE g ‘C EE K ,HH gp— ~ 0 OT Fi M ﬂo _ ‘UI T = m To m =R =T
T X ) C 3 oo W T T A~ g 3
5w o= P = o &N = V5 B E
o) o T < W = = 0 - = — 5 ) K o= o pf ©°° 7o = 2r
o 10 i~ —~ n I = T T o o o oy << =3 i 1..“” 2
< o A < < & 1 .ro]o%]wrj? = 2 o N = B gl -
on = 2 ol —~ ]ﬂ &M ° N . b o7 -_ I N L.M - o oﬂ "t r\ﬂw # = Il
S \A# dyﬂ_ N X ~ io ‘Ul ot HL - . V <O ‘m.ﬁ ‘hlo HT_ X ;OE ‘q = . @M :i ~
N T T T w® X K =227 7Hﬁ%%%m_dz " K
N T o = o8 W £ WMo X - o KM << = B O e
alowr.w ﬁamo_mo@m?d% = Eﬁ%%%%%wﬂ<ﬂ.ﬁ%mﬁv :
(ul s . = g Yy R 0 — ol 8
oz %Mﬁ woﬂxaa %o B Al o X2 oy o aom B 2 o ,,Mo g
<_§ﬂnﬁ%ﬁ%m im%ﬁ%? 0 Megﬁﬁaniwaﬂa%wwwmﬂwluwo_u %
T —_— o) — — I X ) T
%o \ul o) GI T m Murt et _i OC oy -A_.___ - Mﬂ \Mﬁ < = = ﬂe X0 T E_ — ‘Dl
ERTwHGS 4ga%¢iqMQ?%i%ﬁ
. Aﬂo_]m»lﬁanjl 0 R
< o % ,._HI WH "R w.n E]E & o
T AR N Er uruﬂm%%
5w =

37



Mo &
Pos
" m o
) B
> = 7« B
—_— wE —_— X E m
o < i3 G e E
F o o 1o fuy N H E
(] — W oy T I o o
—_ N Oﬁ — @ . W T RN iru M Ho
= o R B = R = o Nl L Hio
lo X 20 w T Wy X <l =
T o ) %0 % B B 2 =
o ,.m 1~ Eo ~ ] = :.L .ﬁ </ Rm
d.ﬁvwxﬁﬂoﬂﬂ Ho ® __Ao_. aﬂﬂMﬂdm ~
LA IO ey " W R o
T oI w ° T owo O T o AU
op o B up A A 8!
o owm He g g &
= s o mr ﬂ M DT ‘_Ir.” :.L ;oE N
= —I % VAN ! ﬂ m
] pr B° % Jldﬁo Y =
) o — ~ x 9 — 3 o <]
N o TN W e M _
=~ i) i ol R 0 M £ <
. as % w 7R\ o Wi = PA)
e N ~ 8 -
W n Z t ERT 3 0
ol Pe T oo g D Y,
= X S W . o U of %.. = B L
1 of __ mo B = T T AR o BN
2o T E o p PR
i Moo K t~ Mﬁﬁ 5 oy < o T U N
T il Ko =2uxy TRABEET AT
‘wu ‘Wmo T JOWW M.T io l ‘l.A_I ﬂ_Al 1XJ| _E ]_,.Al c._o 1:1_ ﬂ\y/! M :i = ‘:.E ﬁ hﬂn _:f ,C
o X0 \Y = = ] AL foSc
fo XY kg ® EE L sw 2oz =W oo %
: H_I — ° T = > mowr - Ho = . T X o T =
5 =3} oy N oW = ™ o = of ™ Q0 . ol %0 op = K| =T
z 4 E m_xvﬂo%xsom E@%M 2o PORT T Tzl
%WM&TO Lum_@:gmoﬂme_a,ﬂf@wu? B o - B o H T TS
o £ ~ o w N R A ® =0 T %0 ~ =
iof W J.m__._ TR A | m mo A Hmﬂwﬂrmﬂxn% o AT op ™
oy = ofpy N iy XO mo = L] H sl = o o 2 N =) .
80 Oy a A Mo I d 4 o = A
i I B0 =% ' m mﬂﬂowm <k mavruﬂ]p:hur,ar_m?@no%
B I Me‘uoﬂﬁab%gwwam@l m TR S of B 7 dF N
ol o E 44@ﬁpmooﬂm@ﬂ < %%ng%@i}oﬂgﬂaﬂ
wl o ?_HmewMMwwMﬂr.k_ﬂ%ﬁ g~ %%xﬂ_/%mﬂﬁ.loﬁa
0 o % X < <0 e ~ TR il o W = wp = o G5 N = T Ho
NI <o B - op X P s % o =« ' B @ o Ho B
dn .%l%mlﬂ@. = 0 = A 7 o ol CUNS & P
e B 5 Eiatay3iizis
o AT To N T %o ﬂ% og 70 = 10 2 q
T 5 o & Ak
.ﬂ]ﬂo#amroﬂ,_kﬂ_/L%
e} ﬂ oﬁo ﬂmo &F o T Lf ;OE o
o w oo

38



¥ T E T AT RRT T NS
_ J
W TH O FReresoiYeIicAE o sk o Fo do i
=0 o e X o = ~
L e I T F oo o T xS o < ® o ® 9
o) LWL X P Mo oX a e b B
o o) o — oo T el o - -5 o o BK oo My
2 x Hoa..,AMo#ﬂc@%ﬂww%Wﬂ%é = %ﬁoﬂﬂg%
< = ojn . ) o T ey ~ ™
2 %2 TR LTTrPtISELT F 8 ~aTuwl
o ™ E o S N T o) O wﬁmﬁm ) Mm @ X T
=) f =~ W, Wi o or o o~
5w Ao Fedzierielis R HL I N RNCHy
BRI B S S Sl S e L
Al ®m o o s e o © Mo o uy d e
5 T¥awluwta e Tl X TOT o X M o
- N oo o Nk Wy e 2o M0 oy ~ Ho roy B . & -
el B e e - TS ol i« W e =R C
<0 mo, g e Wogm o T oo RO S| K T o= o= o Mo
o oM w W% = F L, = K N S %S
2 %Waﬁﬁeﬂﬂ?mw@%@ﬂhA%mj? : AooET s T
D 1 N = T —
2 I T - R T oo B A T N
_ . 0 R ‘._f o = KB ‘HA_I ,_Irk| — = ) 20 o5 on T ‘ul
I EARDNT TR DT AR 0 = T
mm o m °F ook om o T B T Mo = %o W ook h }.mﬂmﬂ%
0 6N B W B
OE —_
s = AN ROToE A RT T
= J— pat T G et )
o) =0 == NP of @
=" — il ! < A.oT - fr %o ﬁﬂ mmm oy To
) & | 70 00 _ ok X on o
_ o = _
oy m < ok o N %o =5 BE .
1A B [0 X o 5 ol 2 = N
Y = K of »T g <5 o o X0 R o
o W ™ HPo TLlw Ty
—_ m“ = I|._| o - o . oy
X b = W T do o W gy W
o = W < i o Ho oV o B Ho T
~y i Ol =~ o 3 _ ©
N _ RO 0 _r ou_u %a My 21 Wy JJM Gl Iy oF &
R m o H 2T R
— r 00 %0 T Cl o T w T T T T
. mm A = R X T Ay Mo 40 T ) m Ho 4T
- - w Mo
0 a0 ™ E s DA &
G < = ) op o 5o
= o dl N_.o N_.o

39

ojtt.

q|

A

o] o
=

trte 4

o

i

=
=

FEAA 717]
=3te] 3

=

=

a7

B

]_



o <] W
ZTWwaﬁmhﬂmHﬂmﬁ%aL_zr -
R WD Fo T o T B
= o wvorMoEﬂaﬂﬂfmﬂler‘_jl Jquomﬂq‘dnoEﬂﬂdﬂ
m_@%}z%ﬂog@ri Bom W M LELTER
= = o= o K i o 5o ojn Hoom o B OD
do o o = Jo ™ 90 <] = =
< % o 0 o~ ® = BT % I A o
& H g TR R oy T =
o moh = = F oo o P R 9=
@.%ﬂﬂ = o S }Eo o__m.nmodero}_sazoﬂlt
@Qﬂliﬂxoﬁﬂ&rﬂ%mﬂzuq d.l.ﬂﬁmmo,_ﬂoﬂoﬂﬂ&o%
nlAr\_ o7 ~ O_ ™ 10 HT é.e .HL Z..* A ﬂE ey Oﬁa o HL o ‘HA_I :uOr/ﬁ 17Nl ,HA,I X
en o ~ hy
Tk e - - ON ﬂrauau%ﬂo_uiﬂ%ﬁ%
4%%%&& PR X® TR T X T
s Aa%@%ﬂ%@ur_s T s == P dx i
Lto%ﬁzur? I - H_uoiwnﬁaﬂxhﬂ% R
o T W uloﬂﬁ%koool.urm oy 22 o oM X = oo
50 ]ﬂﬂ/lT o oF 7ﬂ,.| N 2o = N ~ i
G Mg D T g o T 59 FRRT D L e
T L ERE %l%%%.s?% =5 = P2 R
| @g:,wj%ﬂmﬁﬂ%m%mq Lo mﬂﬁ%waw1loo_a
dom sEiIEeiRlesls TieTiTniEcE
K %EAHA%@owp#o N T B G ®
oo Te) - ~ o TR = g i%ﬂmaﬁrafllmioLcVInnﬁz
™ WU Mo B o zoﬁgﬂumuoﬂonﬂko“nﬂ n_AISA;oL],me
< do or mo X o® 5 = ., Mo k7o
: do o7 W W T 3" HMALEEL
E JlNﬁ\OIﬁTﬂA.uH‘lL_I " W
o W B ZO A

40



0l

gelal J18to] 4EAEIA0N et AHOIH ?Ig =4

o2
MO
ot

i

(1] Wses s, 7998 20 308,

2019

[2] Seongwoo Kim, Chulsu Shin, BongGyu
Kim, "A Study on Fighter Airplane’s
Voice Command Recognition System

Design and Verification Environment,”
The Korean Society for Aeronautical &
Space Sciences, pp.327-331, 2012.11.
(3] JungWon Kim, YouJin
YongjunSung, SejungMarina Choi,
Speaker for the Elderly :

Emotional

Song,
"Al
Functional and
Evaluation of Al Speaker,”
Journal of Media Economics & Culture
18(4), pp.7-35, 2020.11.

[4] Ministry of Science and ICT, /2020
Internet Use Survey Results, , 2021.

[6] TV CHOSUN 7=, "[¥5] i Al 237 4
wojehell 5& FAE shelol AR TE T
(AL 2021.11.09.)

[6] Serife
Alexandros

Elie

and

Kucur Ergiinay, Khoury,

Lazaridis Sébastien
Marcel, "On the wvulnerability of speaker

verification to realistic voice spoofing,”

IEEE International Conference on
Biometrics: Theory, Applications, and
Systems (BTAS), pp.1-6, 2015

[7] Massimiliano Todisco, Xin Wang, Ville

Vestman, Md Sahidullah, Hector Delgado,
Andreas Nautsch, Junichi
Nicholas Evans,
Kong Aik Lee,

Horizons

Yamagishi,
Tomi Kinnunen, and
"ASVspoof 2019: Future
Audio

preprint

in Spoofed and Fake
arXiv
arXiv:1904.05441v2, 2019.

(8] Nicholas Pratyush Mishra,
Tavish Vaidya, Yuankai
MicahSherr, Clay Shields,
Zhou,

25th

Symposium, 2016

Detection,”

Carlini,
Zhang,
David Wagner
"Hidden Voice
USENIX  Security

and Wenchao
Commands,”

[9] Takeshi Sugawara, Benjamin Cyr, Sara
Daniel Genkin, and Kevin Fu,
Laser-Based Audio
Injection Attacks on Voice-Controllable
29th  USENIX
Symposium, 2020

Rampazzi,
"Light Commands:
Systems,” Security
[10] Ji-seop Lee, Soo-young Kang, Seung-joo
Kim,
Evaluations and Countermeasure,”
of the Korea Institute of Information
Security & Cryptology, Vol.28, No.6, 2018
o] F-dlo], "[2021 =7 Al 2=3A 7}4=} 1600
g e d-BeIS 07

0 2021.11.9.)

"Study on the Al Speaker Security
Journal

[11]

—~

Al el
(=it

A

[12]

53
ox
K
O
I
i)
)
=
o
192]
(@)
[N

y #d J3, 2l

T o

Aol

0 2021.11.9.)

M% " &W Aasaar v

Aol 2

(A4 2021.11.9.)

[14] Song, Ji Sung - Kang, Song IHee, "A
Study on the Service Usability of IoT
Smart  Devices,” JOURNAL OF THE
KOREAN SOCIETY DESIGN CULTURE

25(2), p.332,

e nlo{

[13]

2 oﬁ oo dlo
Jé

o

41



Ofol
[pad
fol
FA
02
fon

%A % (E-mail: hongcheonho@gmail.com)
2006 &l A1 8ol 8 a &9 (3FAL)
AA FRdstw AFH T/ A HAH T

A ALA

ARk YEYD Bl UAE FAY 5

%9 % (E-mail: youngho@kndu.ac.kr)

1998 Fr Ak el Z 91 (HAL

20061 AAt e £ (A AL

201313 v]=; University of Maryland, College
Park ¢ (AL

A et AFE FE /Aol H AT S A F

rV’

FAduF
Aokt YMESY A HRF ~HZFx= 185,

AZHAYS, EZ5A9], HA"
}Ea‘_}\] 41:H7<4 Al =

42






T At I} st H 7 X
HoZ o=(0000 00)

g 2 W =(=8 16)

0

Fd T A FABPZx 12)

OlMIE - AHE(2E 11)
Cen-Ter Lee * Cen-Ter Kim (A% 11)

ABSTRACT(Z3 = 10)

abstract abstract abstract abstract abstract abstract 1% =2 10)

Keywords : Keywords, Keywords, Keywords, Keywords, Keywords, Keywords,
Keywords,

1) 00ehskL 000043 Ak (Elg 9)
2) 00T} 8HL 00004F ©4



O|MlE-ZiME-Zix 2| (ZE 9)

1. M EMEYE1Y 14)

AN FPANEE ~~~~mm
~~~~~ At 2905} 240] Bas,
””””””” FeAde FU=E

EQ BB7|ES) ~~~mmmm
~  Scientometrics'#} ¥}, [8] ~~~~~~
~ATE guEh.AE= 10)

2. 000 &

2.1 0000000(FHE 13)

1874 AFBEFY~~ e~
~~ Aot}

mmmmmmmmmmmm B3]t} [7]

e 1'1 B, SIS LNy s T i]
FL1 T, ILP-IO—

1o ZE’r

Al A
knoMedge
oy
mformanon
Gl 0/
(data)

<8 1> HIolE, 32, A8 ASs FZ

\ s
\'%

=
D

~~~3pgolg & 4 k.

Ht ~~m e

L

~~~71ZHQ HliE <& 1>% Fo.

< 1> 000000 Hlx2

3. 00000

AFEFE ~~mmmmm
~~~~~~~~~~~ .

4.1 00000

PR 5 i i S R i R o
~~~~~~~~ k.

4.2 00000

't SN S
~~~~~~~~~ st

AN

5.2 00000
HGYBA] orimmra s s

~ ~ sk,




5.3 00000 A A & 7} (HYAEZ 13)
R B i
~~~~~~~~~~ ot
6. & £
%73
TR - oot i i o s Sias AR
~~~~~~~~ HENE
A L e T
~~~~~~~~~~ A5},

000(E - mail: 0000000@naver.com)
- i 2000 0000000 & (EEsHAD
& 1 2 Sl(FH1Y 16) 7] 0013} 000088 HAFHY
TAE0F - dlojEutod, OR/SA,
[1] =S871€Fdd, 2007 SEA87|exA
A (GEHE) A4ds , S871EEA Y, 2012
[2] °15% - @A - olWd - 773 - Bk -
FAE, AEFA7E", 71AAE A473,
2007
[3] uhgEl, T71&st AYs , AEEDAL 2005
[4] 9%, Knowledge Map? 8o 73t

AT, AF9FO UL AR,

2 o)
= oR

2006

[5] 54 -01¢8 - A4 - 28F - £4F, .
A7)1& A7718 A B3 BAE 9 omm-@. 0000000900@000000)
& AW AA PR A U g 1991 000003} (o3t

QF, STEPI, 2003 ' 1997 1}t UC. Berkeley Z%(0000 440
2005 KDI 00CHEHI 24000000 A1)
2006 00t il 591 (0000 YAl
BAESF:

3) A5 E-






| Tzl

B LA AT A A HAE )

< AHlFStA

-

M14H X2

2021 129 31 2l
20214 129 319 =3y

LA L et =7 P R A A A
TEL. (041) 831-6414

E—mail. rinsakj@kndu.ac.kr / kndu212@kndu.ac. kr

ol & @ AW 7| & (042) 487—-2589

ISSN 1975—-3888



Journal of Military Science and

ISSN 1975—3888

Technology Studlies Vol, 14 No. 2 December, 202

Research Papers

A Study on Trade Models Under Imbalanced Resources Using Linear and Integer Programming
/ Donggil Kang - Nakyeong Sung - Yunhwan Cho - Eunjin Choi - Namsuk Cho

A Study on the Development Direction of Future Challenge Defense Technology R&D Project
- Focusing on the Application of the Product Design and Development Process -
/ Sindong Jang - Jungmok Ma

Way to Calculate the Accuracy of Artillery Fire to Achieve the Required Damage Rate
/ Minsung Park, Kyungsoo Kim

Cyber Threat Analysis for Voice Recognition-based Commercial Services
/ Cheonho Hong - Youngho Cho

Korea National Defense University

Research Institute for National Security Affairs




